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Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
Tna,, = 0.898, T max = 0.942 

Refinement 

R[F 2 > 2a(F 2 )} = 0.043 

wR(F 2 ) = 0.092 

S = 1.02 

7205 reflections 

485 parameters 

2 restraints 



14665 measured reflections 
7205 independent reflections 
4969 reflections with / > 2a(l) 
Ri„, = 0.031 



H-atom parameters constrained 
Ap max = 0.17 e A" 3 
Ap min = -0.23 e A" 3 
Absolute structure: Flack (1983), 

3486 Friedel pairs 
Flack parameter: 0.05 (7) 
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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.007 A; 
R factor = 0.043; wR factor = 0.092; data-to-parameter ratio = 14.9. 

The title compound, C 10 H 12 O 2 S, crystallizes with four mol- 
ecules in the asymmetric unit. The main conformational 
difference between these molecules is the orientation of the 
acetyl groups with respect to the ring. Whereas one acetyl 
group is only slightly twisted with respect to the thiophene 
ring [C-C-C-O torsion angles = 165.7 (4), -164.6 (4), 
164.3 (4) and —163.6 (4)°], the other acetyl group is markly 
twisted out of the ring plane [C— C— C— O torsion angles = 
-61.2 (6), 61.3 (7), -59.7 (7) and 59.9 (6)°]. In the crystal, 
molecules are linked by weak C— H- ■ O interactions into 
infinite chains along the c axis. 

Related literature 

For the synthesis of the title compound, see: Li et al. (2011); 
Wang et al. (2004). For a related structure, see: Yu et al. (2010). 
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Experimental 

Crystal data 

CioH ]2 0 2 S M T = 196.26 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D—H 


H-A 


D-A 


D-H-A 


C35-H35C- 


■06' 


0.96 


2.44 


3.276 (6) 


145 


C39-H39.4- 


■06' 


0.96 


2.56 


3.435 (6) 


152 



Symmetry code: (i) x — 1, y, z. 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 
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l,l'-(2,5-Dimethylthiophene-3,4-diyl)diethanone 

C. Li, Q. Qi, S. Wang and G. Ding 

Comment 

Azomethines are an important class of compounds which have been intensively investigated owning to their strong co- 
ordination capability, antibacterial activity, antitumor property and so on. Considering this, on our way to getting novel 
photochromic molecules on which we focused in the past few years, we first designed and synthesized a key intermedi- 
ate l-(2,5-Dimethylthiophen-3,4-yl) diethanone, which has two carbonyl groups. Usually, azomethines are obtained by the 
condensation of carbonyl compounds with primary amines. Herein, the design and synthesis of this compound provides 
a wide space for the new azomethines of thiophene. Recently the introduction of Schiff base ligands into photochromic 
diarylethene system and their photochromic properties in solution has been reported (Li et at, 2011). We are trying to push 
forward that work through introducing the title compound to the system. Moreover, in our recent study we also found that 
the title compound played a good role in the synthesis of Schiff-base macrocycles. When we took different type or the length 
of chain diamines, we got varying size of the macrocycles and some of them had good ability of cooperation with metals. 

Experimental 

We used 2-methylthiophene as the starting material via, in turn, Vilsmeier, Wolff-Kishner-Huang, and Friedel-Crafts reac- 
tions and got the title compound. The synthetic processes are as follows: 

5-Methylthiophene-2-carbaldehyde 

To a 10 g anhydrous dimethylformamide solution of 2-methylthiophene (10 g, 0.1 mol), a (17 g, 0.11 mol) phosphorus 
oxychloride (POCI3) was added drop by drop slowly at 0°C. After addition, the ice bath was removed and the mixture was 
stirred for 0.5 h at room temperature. Then, the reddish solution was heated slowly to reflux. After refluxed for 1 h and 
cooled to room temperature, the mixture was poured into ice water and K2CO3 was added until pH=10. The mixture was 
extracted with diethyl ether (3><25 ml). The combined organic layers were washed with a saturated NaCl solution (2x25 ml) 
and H2O (1x25 ml), dried (MgSC>4), fdtered and the solvents evaporated in vacuum to yield: 10.8 g, 84.2%. 

2,5-Dimethylthiophene 

To a 360 ml e thyl glycol solution of 5-methyl-thiophene-2-carbaldehyde (112 g, 0.9 mol), a 120 ml hydrazine hydrate 
(85%) was added in 1000 ml flask. The mixture was refluxed for 0.5 h, and then evaporated the excessive water and hydrazine 
hydrate until the oil drops showed up. After the evaporation, KOH (20 g, 0.3 mol) was added in portions to the cooled 
mixture. Then refluxed for 0.5 h, distilled and the mixture of oil and water was washed with a saturated NaCl solution (3 X 
25 ml), After being extracted, the organic phase was distilled and the fraction boiling between 134 °C and 135 °C was 
collected to yield 110 g, 91%. 

l-(2,5-Dimethylthiophen-3,4-yl) diethanone 
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To a 200 ml dichloromethane solution of anhydrous aluminium chloride (41 g,0.3 mol), a 11 ml dichloromethane solution 
of acetyl chloride(16.4 g, 0.21 mol) and 15 ml dichloromethane solution of 2,5-Dimethylthiophene (23.5 g, 0.21 mol) was 
added dropwise in turn at 0°C. After addition, the reaction mixture was stirred for 8 h at room temperature. Then the mixture 
was poured into 45 ml ice-hydrochloric acid. The product was extracted with dichloromethane and the solution was dried 
(MgSC>4). After evaporation of the solvent, the pure product was obtained as a yellow solid (33.5 g, 81%) by column 
chromatography with petroleum/ethyl acetate(8:l) as eluent. 

Refinement 

H atoms were geometrically positioned with C-H = 0.96A and U(H)=1.5U eq (C). 
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Fig. 1. Molecular structure of one molecule in the asymmetric unit of the title compound, 
showing 30% probability displacement ellipsoids. 



Fig. 2. The synthetic route to the title compound. 



1 ,1 '-(2,5-Dimethylthiophene-3,4-diyl)diethanone 



Crystal data 




C10H12O2S 


D x = 1.308 Mgm 3 


M,-= 196.26 


Melting point: 363 K 


Monoclinic, Cc 


Mo Ka radiation, X = 0.71073 A 


a = 12.142 (2) A 


Cell parameters from 3384 reflections 


b= 12.129 (2) A 


6 = 2.4-23.9° 


c = 27.446 (6) A 


H = 0.29 mnT 1 


(3 = 99.387 (2)° 


T=296K 


V= 3987.8 (14) A 3 


Block, colourless 


Z= 16 


0.38 x 0.30 x 0.21 mm 


^(000) = 1664 





Data collection 

Bruker SMART APEXII CCD area-detector 

,.„ 7205 independent reflections 
diflractometer 

Radiation source: fine- focus sealed tube 4969 reflections with / > 2o(i) 

graphite i?int = 0.03 1 
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phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
r min = 0.898, T max = 0.942 
14665 measured reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2c(F 2 )] = 0.043 

wR(F 2 ) = 0.092 

S= 1.02 
7205 reflections 
485 parameters 
2 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.1299 (4) 


0.1176(4) 


0.4644 (2) 


0.0439 (13) 


C2 


0.0669 (4) 


0.1446(4) 


0.4207 (2) 


0.0401 (13) 


C3 


-0.0256 (4) 


0.0686 (3) 


0.40549 (18) 


0.0402 (12) 


C4 


-0.0279 (3) 


-0.0142 (3) 


0.43893 (16) 


0.0451 (10) 


C5 


0.2301 (5) 


0.1710(4) 


0.4926 (2) 


0.0554 (16) 


H5A 


0.2746 


0.2015 


0.4700 


0.083* 


H5B 


0.2731 


0.1173 


0.5132 


0.083* 


H5C 


0.2076 


0.2287 


0.5128 


0.083* 


C6 


0.0987 (4) 


0.2391 (4) 


0.3911 (2) 


0.0437 (13) 


C7 


-0.1085 (4) 


0.0924 (4) 


0.36101 (17) 


0.0473 (10) 


C8 


-0.1080 (4) 


-0.1097 (3) 


0.44085 (17) 


0.0620 (13) 


H8A 


-0.1834 


-0.0828 


0.4352 


0.093* 



/; = -14^14 

£ = -14^14 
/= -32^33 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = \l[a 2 (F 2 ) + (0.0329P) 2 + 1.3235P] 

where P = {F 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.17eA~ 3 

Ap min = -0.23eA" 3 

Absolute structure: Flack (1983), 3486 Friedel pairs 
Flack parameter: 0.05 (7) 
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Atomic displacement parameters (A 2 ) 



U n u 22 c/ 33 u 12 u n u 23 

CI 0.043 (3) 0.049 (3) 0.041 (3) -0.005 (2) 0.011 (2) 0.004 (3) 

C2 0.041 (3) 0.040 (3) 0.041 (4) -0.005 (3) 0.010 (3) -0.001 (3) 

C3 0.036 (2) 0.040 (3) 0.046 (3) -0.002 (2) 0.009 (2) -0.003 (2) 

C4 0.046 (2) 0.040 (2) 0.052 (3) -0.0078 (19) 0.015 (2) -0.003 (2) 

C5 0.049 (3) 0.073 (3) 0.043 (4) -0.018 (3) 0.006 (3) -0.005 (3) 



sup-5 



supplementary materials 



Co 


A AT/I (1\ 

U.U04 (0 J 


A A/1 1 t1\ 

U.U40 (0) 


A A CI f1\ 

U.Uoo (0 ) 


A AA7 f}\ 

— u.uuz yz ) 


A AAC /^7\ 

u.uuo yz ) 


a nn"} /7\ 

u.uuo yz) 


c/ 


A ATA 

U.Uov (Z J 


A AC 1 /"J\ 

U.Uol y3) 


A ACT 

U.Uoo (0 ) 


A AA 1 /7\ 

u.uui yz) 


A A 1 A /^7\ 

u.uiu yz ) 


A AA7 /^7\ 

—u.uuz yz ) 


to 


U.Uoo (0 J 


A ACT 

U.Uoo (oj 


A A7 1 fj\ 

U.U / 1 (0) 


A A71 /7\ 

— U.UZo yZ) 


A A7C 

U.UZo (o J 


A AAT /7\ 

u.uuo yz) 




A AC7 /"3 \ 

U.Uo / (o J 


U.UOZ (o J 


U.UoO yj ) 


A AA7 /7\ 

u.uuz yz) 


A A 1 C f1\ 

u.uio yz) 


A AAQ /7\ 

u.uuy yz) 


i a 

C1U 


U.UoU (o J 


A AO*7 fA\ 

U.U5 / (4J 


A A7Q /'/1\ 

U.U /o (4) 


A A1 C f1\ 

— U.Ulo (o ) 


A A 1 7 

— U.U1Z (o j 


A AAA f1\ 

u.uuu yj ) 


n\ 1 
CI 1 


A ATA /">\ 

U.UoV (Z J 


A A/1 C /'lA 

u.u4o yz) 


A A/1/1 /7\ 

U.U44 yz ) 


A AAQC /1 Q^ 

u.uuyo yiy) 


A A 1 AQ / 1 Q\ 

u.uiuy (iyj 


A AAC (1\ 

u.uuo yz ) 


^1 7 
C1Z 


A A/1 A /a\ 

U.U4U (o J 


u.uoo yz) 


A A/17 

U.U4Z (o J 


A A AO /7\ 

u.uuo yz ) 


A AAQ /'7\ 

u.uuo yz ) 


A AA n /1 Q^ 

u.uuio (lyj 


Clo 


A A/1 A /a\ 

U.U4U (o ) 


A AT/1 n\ 

u.uo4 yj ) 


A AQQ /1\ 

u.uoy (o j 


A AA C fl\ 

u.uuo yz ) 


A AAC fT\ 

U.UUo (o ) 


A AAT /'7\ 

u.uuo yz ) 


i /i 

C14 


A A/1 A /7 \ 

U.U44 (o J 


A A/1 1 i1\ 

U.U40 (0 J 


A A/] 7 /ON 

U.U4Z (o j 


A AA7 ^7^ 

— u.uu 1 yZ) 


A AAC f1\ 

U.UUo (0 ) 


A AAQ /7\ 

—u.uuo yz ) 


CI J 


A A C 7 

U.Uo / (o J 


A A71 f"l\ 

U.U /o (oj 


a a/;q 

u.uoy yj ) 


A ATA CX\ 

u.uou yj ) 


A AA7 /7\ 

U.UUZ yZ ) 


A AAQ fl\ 

U.UUo (o J 


Clo 


A AC 1 

U.Uo 1 (o ) 


A A/1 1 

U.U41 (oj 


U.U40 yp ) 


A AAQ /'7\ 

u.uuy yz) 


A AAQ 

u.uuy yZ ) 


A AA/: /7^ 

U.UUO (ZJ 


i -7 
CI / 


A A/1 1 /T\ 

U.U40 (0 J 


A A1A f1\ 

u.uoy (o ) 


A A A 7 

U.U4 / yj) 


A AA 1 ^7\ 

u.uui yz) 


A AA1 

u.uuo yz ) 


A AA/i /^7\ 

U.UUo (ZJ 


1 o 

Clo 


A A*7A /VI \ 

U.U /U (4 j 


A A£ 1 /"3\ 

u.uoi yj) 


A A/1Q /'/1\ 

U.U4y (4 ) 


A A1 Q f1\ 

— u.uio yj ) 


A A 1 7 

U.U1Z (o ) 


A A A 1 

u.uui yj) 


1 Q 

ciy 


A AZZQ fi\ 

u.uoy (o j 


A AC 7 

U.Uo / yj) 


A A77 fX\ 

u.u i zy$) 


A A 1 C ^7^ 

u.uio yz ) 


A A 1 A fl\ 

U.UIU yj ) 


U.UIO (o J 


czu 


A ACQ 

u.uoy (o j 


A ACQ /"3\ 

U.Uoo (o J 


A A C 7 

U.UoZ (o J 


A AA7 /7\ 

u.uuz yz ) 


A AA/l ^7^ 

u.uu4 yz ) 


a ni i /7\ 
u.ui i yz) 


CZ1 


A A A 1 /7\ 

U.U41 (ZJ 


A A/1 1 /")\ 

U.U4o (ZJ 


A A CI (1\ 

u.uoo yj ) 


A AAQ /'TA 

- u.uuo yz ) 


A A 1 A ^7\ 

u.uiu yz) 


A AA7 /^7\ 

—u.uu / (ZJ 


CZZ 


A AH /"3\ 

U.UOO (0 J 


A A/1 1 /'lA 

U.U41 (oj 


A A/1 

U.U4o (0 ) 


A AAA /'7\ 

u.uuu yz) 


A A 1 1 /^7\ 

u.uu yz) 


A AA1 /^7\ 

—U.UUo (ZJ 


f '7 1 

CZO 


a An 
U.UOZ (0 J 


A A/1A 

U.U4U (0 J 


A A/] ~l ( A \ 

U.U4 / (4 J 


A AA 1 ^7\ 
U.UUI (ZJ 


A AAQ 

u.uuy (o j 


A AA/: ("J\ 

—U.UUo (0 J 


CZ4 


A ATA n\ 

U.UoV (o J 


A A/1 c /a\ 

U.U4o yj ) 


A A/1 a 

U.U4U (o J 


A AAQ ^7\ 

u.uuo yz ) 


A AAQ /7\ 

u.uuo yz ) 


A AAQ 

u.uuy (o j 


f '7 C 

CZo 


A A/1 Q /7\ 

U.U4o (Z J 


A A/^ 1 /"3\ 

U.Uol (oj 


A A77 
U.U 1 Z (o J 


A A7/1 /'TA 
— U.UZ4 (Z J 


A A 1 £ /^7\ 

U.Ulo (ZJ 


A AA/1 

— U.UU4 (o ) 


CZO 


A A/1Q 

u.u4y (o j 


A A/1 1 fl\ 

u.u4i yj) 


A AC 1 CX\ 

U.Uo 1 (o J 


A AA/l ^7\ 

U.UU4 (Z ) 


A A 1 1 /7\ 

U.UI 1 yZ) 


A AA7 /7\ 

u.uu / yz) 


CZ / 


A ATA H\ 

u.uoy (o j 


A A/17 

U.U4Z (o J 


A AC^ (X\ 

u.uoo yj ) 


A AA C /7~\ 

u.uuo yz ) 


A AAC 

U.UUo (^Z J 


A AA7 ^7\ 

u.uuz yz) 


CZo 


A A7A (A\ 

U.U /U (4 J 


U.U04 (o ) 


a ncn (a \ 
U.UoU (4 ) 


A A 1 /a\ 

u.uio yj ) 


A AA/l 

U.UU4 (o ) 


A AAC 

u.uuo yj ) 


Pin 

czy 


U.U /o (o J 


A AC 7 

U.UoZ (o J 


A A/17 /"3\ 

U.Uo / (0) 


A AA C ^7^ 

- u.uuo yz ) 


A A 1 a 

U.UIU (0 J 


A A7A /7\ 

U.UZU (ZJ 


CoU 


A A^A f"l\ 

U.UOU (o ) 


A AC/1 

u.uo4 yj ) 


u.uoo yj ) 


A AA/C ^7^ 

U.UUO (Z J 


A AA7 /7\ 

u.uuz yz ) 


A AA/: /7~\ 

U.UUO (Z J 


Co l 


f\ C\A fit CX\ 
U.U40 (o ) 


A AQQ /"J\ 

u.uoy (o j 


A AQQ /1\ 

u.uoy yj ) 


A AA/C /7^ 

u.uuo yz ) 


A All <"2\ 

U.UI 1 (o ) 


A AA7 /'7\ 

U.UUZ (Z J 


CoZ 


A A1/1 f1\ 

U.U34 (o J 


A A17 

U.Uo / (,oJ 


A A A 7 /'/I \ 

U.U4Z (4 ) 


A AA7 /^7\ 

-u.uuz yz ) 


A A 1 A 

U.UIU (o J 


A AAA /'7\ 

U.UUU (ZJ 


Co 3 


A A A 1 

U.U4o (o J 


A A1/1 ^7\ 

U.Uo4 (ZJ 


A A /I 1 

U.U41 (o J 


A AA7 /'TA 

—U.UUZ (Z J 


A A 1 A /^7\ 

U.UIU (ZJ 


A AA1 /^7\ 

—U.UUo (Z J 


Co 4 


A A/1 (L /">\ 

U.U40 (Z J 


A A/1 1 /7~\ 

U.U41 (ZJ 


A A/1 7 fl\ 

U.U4 / (o J 


A AA11 ( 1 Q\ 

u.uuoo (iyj 


A A 1 7 /7\ 

u.uiz yz) 


A AA 1 /7~\ 

u.uui yz) 


Co J 


A A/C/1 fj\ 

U.U04 (4 J 


A ACQ 

u.uoy (o ) 


a ncn (a \ 
U.UoU (4 ) 


A A 1 1 (X\ 

u.uio yj ) 


A AA7 

U.UUZ (o J 


a aa/: 
U.UUO (o J 


Coo 


A A/1 A /a\ 

U.U4U (o J 


A A/1 a 

U.U40 yj ) 


a ncn fx\ 
u.uou yj ) 


A AAQ fy\ 

u.uuo yz ) 


A AA/l ^7^ 

U.UU4 ^Z ) 


A AA/: 

u.uuo yz) 


Co / 


a An /">\ 
U.Uo / (ZJ 


A AC7 f1\ 

U.UoZ (0 J 


A AC A 

U.UoU (0 ) 


A AA7 /7\ 

u.uuz yz) 


A AAQ ^7\ 

u.uuo yz ) 


A AA1 /^7\ 

—U.UUo (ZJ 


Coo 


A A/C 7 /a\ 
U.UOZ (o J 


A A/1Q 

u.u4y (o j 


A A7C Z^IA 

U.U /-> yj) 


A A7 1 /7\ 

u.uzi yz) 


A A 1 7 fl\ 

u.uiz yj ) 


A AAA /7\ 

u.uuu yz) 


Coy 


A ACQ n\ 

U.Uoo (o J 


A A/iC 

U.UOo (o ) 


A AC7 

U.Uo / yj ) 


A AA/l 

u.uu4 yz ) 


A All ^7^ 

u.uio yz) 


A A 1 /I /7\ 

U.U14 (ZJ 


C4U 


a A/i£ /7\ 
U.U40 (0 J 


A A/C /C /a^ 

u.uoo yj ) 


A A7A (A\ 

U.U /U ^4 J 


A A 1 1 /7\ 

u.ui i yz ) 


A AAA /7\ 

u.uuu yz ) 


A AA 1 

U.UU 1 (0 J 


<Jl 


A AQQ /">\ 

U.Uoy (Z J 


A A/1 A 1 (\ Q\ 

U.U4U1 (loj 


A AQ/1 

U.Uo4 (o J 


A A1 7A /I ~J\ 

u.uizu yi / ) 


A A7 1/1 (\ Q\ 

u.uzi4 (lyj 


A AA/l Q ^1 7A 

u.uu4y (i / J 


uz 


U.U01 (ZJ 


U.UOo yZ) 


A A71 0\ 

u.u / 1 yz) 


A AA 1 Q (\ ~l\ 

u.uuio yi / ) 


A AA17 (\ n\ 
U.UUo / yl 1 ) 


a a 1 /i a n o\ 
U.U14o (loj 


AT 

Uj 


A AC CO fl Q\ 

U.Uooo (1VJ 


A A/^7 ^7\ 

U.UO / yZ) 


A A£A /7\ 

U.UOU (Z J 


A AA 11 /I C^ 

U.UUI 1 (loj 


A AA77 (\ C\ 

U.UU 1 z (,ioj 


A A1 1 A (\ C\ 

U.UI 14 (loj 


<J4 


A AT OA /I Q\ 

u.uooy (loj 


A AQQ /7\ 

u.uoy yz) 


A A Q A /7\ 

U.UoU (Z ) 


A A 1 C\£. ( 1 fi\ 

— U.UlUo (loj 


A A 1 /1Q /1 7\ 

u.ui4y (i I) 


a AQCQ (\ Q\ 

— u.uuou (lyj 


Uj 


A AC^T / 1 A\ 

U.UoZo yly) 


A A/i/: /7\ 

u.uoo yz) 


A A77 /7\ 
U.U / / (ZJ 


A AA 1/1 (\ (i\ 

U.UU14 (loj 


A AAA7 (\ Q\ 

u.uuuz yio) 


A A1 C/l (\ Q\ 

U.U104 (loj 


Uo 


A AaO/1 o\ 

U.Uoo4 (loj 


A AQ7 /7\ 

u.uyz yz) 


A A71 /7\ 
U.U /o yZ) 


A A1 1 £. (\ n\ 
U.UI 10 (1 1 ) 


A A 1 1 A (\ C\ 

U.UI 14 (loj 


A aa/:q ( 1 Q\ 

u.uuoy (lyj 


r\n 

OV 


A A t> C /''>^ 

U.Uoo (2) 


A A/1 T /C /1 o^ 

0.0436 (18) 


A A*7 1 

0.071 (2) 


A A 1 n£ / 1 T\ 

-0.0106 (17) 


A A 1 A A ( 1 H\ 

U.U194 (1 /) 


A AAAT / 1 /:\ 

-U.UUUo (loj 


08 


0.0559 (19) 


0.0557 (19) 


0.066 (2) 


-0.0016 (15) 


-0.0001 (15) 


0.0159(16) 


SI 


0.0551 (9) 


0.0545 (8) 


0.0502 (9) 


-0.0083 (6) 


0.0100 (7) 


0.0104 (6) 


S2 


0.0500 (8) 


0.0611 (8) 


0.0471 (9) 


-0.0126 (6) 


-0.0039 (6) 


0.0002 (7) 


S3 


0.0482 (8) 


0.0592 (8) 


0.0464 (9) 


-0.0120 (6) 


-0.0008 (6) 


-0.0015 (7) 


S4 


0.0577 (9) 


0.0525 (8) 


0.0468 (9) 


-0.0106 (7) 


0.0074 (7) 


0.0097 (7) 



sup-6 



supplementary materials 



Geometric parameters (A, °) 



CI — C2 
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C21 — C22 
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CI — C5 
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1 .443 (7) 
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C13 — C14 
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C33 — C34 


1.379 (5) 
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C33 — C37 


1 .478 (6) 


C14 — C18 


1 519 (1) 


C34 — C38 
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C14 — S2 
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CI / — C13 — C14 — Clo 


-4.2 (8) 


pn pn pn p.o 
C32 — C33 — C3 / — U8 


8.9 (6) 


pi T pi 1 pi /I O 

Clz — Clo — C14 — bz 


— U.Z (0 J 


r^i/i r^n ri7 r^/in 
C34 — Co3 — C3 / — C4U 


10. J {/) 


pn p 1 1 pu ci 
CI / — Clo — C14 — S2 


1 HZ A //I \ 

1 /j.y (4) 


pn pn pn p/in 
Co2 — C33 — C3 / — C40 


1 *7A A (A \ 
— 1 /U.y (4) 


P11 PIT pii P.1 

CI 1 — Clz — Clo — U3 


1/^/1 ^ //i \ 
-lo4.o (4) 


PI P/1 C 1 P 1 

C3 — C4 — a 1 — C 1 


A A ( A\ 

-U.4 (4) 


pn pn pu p.i 
C 1 3 — C 1 2 — C 1 0 — U3 


9.5 (6) 


PO P/1 C1 PI 

C8 — C4 — S 1 — CI 


—1 /5.Z (3) 


P11 pn pit pin 
CI 1 — Clz — Clo — CIV 


15.6 (7) 


PT P 1 CI P/1 

C2 — C 1 — o 1 — C4 


A i> { A \ 

0.2 (4) 


pn pn pit p 1 n 
C 1 3 — C 1 2 — C 1 0 — c i y 


1 *7A ^1 f A\ 
— 1 /U.Z (4) 


PC PI CI P/| 

C5 — C 1 — S 1 — C4 


1 *7A /I //I \ 

—i /y.4 (4) 


pi i pn pn P./1 
C14 — Clo — CI / — U4 


£ 1 1 <"7\ 

ol.3 (/) 


pn pii ci pu 
C12 — Cll — 32 — C14 


1 A 

1.0 (3) 


pn p 1 1 p 1 "7 P./1 
Clz — Clo — CI / — U4 


1 "tl A 

— lz3.U (j) 


P1C P11 ci pu 

C15 — Cll — S>2 — C14 


1 /o.o (3) 


pi 1 P 1 1 P 1 "7 PTn 

C14 — Clo — CI / — C20 


111 T 

-111.7 (5) 


P11 PU CI P11 

C 1 3 — C 1 4 — i>2 — C 1 1 


A /I //1\ 

—U.4 (4) 


pn p 1 i p 1 "7 PTn 
Clz — Clo — CI / — CzU 


o3.y (0) 


pip PU CI P11 

C 1 8 — C 1 4 — S2 — C 1 1 


1 *7A n ( A\ 

i /y. / (4) 


pTf pn] PTT PT1 

C25 — Czl — C22 — Czo 


1 "7 "7 O 1 A \ 
1 / /.8 (4) 


pn pti ci pn 
C22 — C2 1 — a 3 — C24 


1 /I ( A \ 

1.4(4) 


CI PU PTT PT] 

50 — Cz 1 — C22 — Czo 


Pi C I Z \ 

-0.5 (5) 


PTC PT 1 CI PII 

C25 — C21 — J>3 — C24 


1 nn 1 (i \ 

-177.1 (3) 


PTC PT| pil PT/C 

Czo — Czl — Czi — Czo 


5.0 (8) 


PT1 PT/I CI PT 1 

C23 — C24 — b3 — C2 1 


n a 

-2.0 (4) 


S3— C21— C22— C26 


-173.2 (4) 


C28— C24— S3— C21 


-179.1 (4) 


C21— C22— C23— C24 


-1.1 (6) 


C32— C31— S4— C34 


1.7 (4) 


C26— C22— C23— C24 


172.2 (4) 


C35— C31— S4— C34 


179.3 (4) 


C21— C22— C23— C27 


176.3 (4) 


C33— C34— S4— C31 


-0.9 (3) 


C26— C22— C23— C27 


-10.4 (7) 


C38— C34— S4— C31 


176.6 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A 
C30— H30B-O5 
€35—1050-06* 

039— H39A-06' 
Symmetry codes: (i) x-\,y, z. 



D — H 
0.96 
0.96 
0.96 



2.48 
2.44 
2.56 



D-A 
2.978 (4) 
3.276 (6) 
3.435 (6) 



D—H-A 
112 
145 
152 
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1-(2,5-Dimethylthiophen-3,4-yl) diethanone 
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